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与 DSP 双处理器的主要结构、通讯接口及 Linux 操作系统等软、硬件平台，设计
并实现了一个“基于 OFDM 多载波调制技术的高速水声图像传输”专用系统。完
成的主要工作如下： 
1、在 ARM 处理器的嵌入式 Linux 操作系统上完成了图像采集，实现了包括
Daubechies 9/7 和 LeGall 5/3 两种不同小波基的提升整数小波变换，以及变换
后小波系数的 SPECK 压缩编解码；  
2、在 DSP 处理器上实现了基带 OFDM 调制、解调、DQPSK 映射/反映射，4096
点 IFFT/FFT 及同步检测、分集合并等工作； 
3、完成了相关硬件接口设计和相应的软件驱动程序设计，包括 ARM 与 DSP
的通信接口、DSP 与 A/D、D/A 模块的通信接口等； 
4、完成了 DSP 应用程序的烧写和在 ARM 处理器的 Linux 操作系统上人机交
互界面的设计等工作； 






















With the increasing of ocean exploration and development, the demand on the 
wireless image transmission by ocean underwater acoustic (UWA) channel is 
becoming more evident. 
Ocean channel is such a complex environment that it varies with time, frequency 
and space. Narrow available bandwidth, great transmission loss and severe multipath 
effect are the main barriers to the implementation of high speed reliable 
communication in UWA channel. For achieving effective and real-time transmission 
of large image data, we have to use image compression, robust modulation and 
anti-error measures and many other techniques to overcome the disadvantage of the 
ocean channel. 
In this thesis, we have researched the image compression approach based on the 
integer wavelet transform with SPECK algorithm, as well as its hardware 
implementation with dual-core framework composed by DSP and ARM operated by 
Linux to finish a special high-speed image transmission system in UWA channel 
based on OFDM multi-carrier technique. 
In this thesis, we introduce the details of this system as follows: 
1. How image samples acquisition as well as two kinds of integer wavelet bases 
named Daubechies 9/7 and LeGall 5/3 and SPECK algorithm are processed by ARM. 
2. How DSP implements modulation, demodulation, DQPSK mapping/inverse 
mapping, synchronous detection, diversity combine, and finish IFFT/FFT with 4096 
points. 
3. The driver program design for relative hardware access including the 
communication access of ARM, DSP, modules like A/D and D/A. 
4. Design of the human-computer interaction interface of ARM using 
Qt/Embedded GUI tool. 
5. The analysis of whole system based on pool experiments for many times. 















the processing of image independently and steadily. It also has a certain degree of 
resistibility for error while communicating in underwater acoustic channel, so that the 
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